NUL T OSTEOLOGY OFTON YDNCIYEUS 


A New Genus oF CAMELS FROM THE Loup FORK OF NEBRASKA, 
WITH DESCRIPTIONS oF Two New SPECIES. 


By O. A. PETERSON. 


The material upon which the present paper is based, was collected 
by the writer during the season of 1901 from the upper Loup Fork 
sediment near the source of the Niobrara River, locally known as the 
Running Water, in Sioux County, Nebraska. After a careful study 
of this material the present writer is of the opinion that a new genus 
and at least two new species are represented. 


Oxydactylus longipes, gen. et sp. nov. 

The type (No. 918)' of this new genus and species consists of the 
skull, lower jaws, complete cervical region, five dorsals, and a few 
ribs, four lumbars, the sacrum and pelvis, the right scapula, proximal 
end of the ulna and radius, the unciform, magnum, and second row 
of phalanges, the right femur and distal end of the left femur, both 
tibiæ and the hind feet practically complete. I have selected as the 
cotype a second skeleton (No. 886) which pertains to a somewhat 
smaller individual, but evidently belonging to the same species. It 
was found in the same geological horizon and at the same locality and 
consists of the following material: Skull, lower jaws, atlas, axis, four 
lumbars, sacrum, and pelvis. Excepting the scapula the fore and hind 
limbs are well represented. 

In addition to these two skeletons, which supplement one another 
in an admirable manner, there were found, in the same locality, a 
number of other skulls associated with more or less skeletal material 
and pertaining to the same species. In the following detailed de- 
scription of the osteology of Oxydactyius longipes this supplementary 
material will be used whenever it throws additional light on the sub- 
ject, but in all such instances references will be made to the catalogue 
numbers of the various parts referred to. 


l Nos. refer to the Catalogue of the Section of Paleontology in the Carnegie 
Museum. F 
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GENERIC CHARACTERS, 

Dentifion. — 13 C+ P4 MB. 

Teeth brachvodont, superior incisors little reduced. No reduction in the 
premolars. The first upper molar narrower than the second, which ts 
the broadest in the molur-premolar series. Third cervical vertebra the 
longest in the neck: the sixth with undivided inferior lamella. Limbs 
greatly elongated and slender. Trapezium present. Metacarpals en- 
tirely separated. Metatarsals separated with the exception of the palmar 
processes which are cobsstfied. Phalanges without the plantar rugosities 
for pads which are present in the recent camels and llamas. Unguals 
high, narrow and pointed. 


SPECIFIC CHARACTERS. 

Cranium comparatively small, Third superior incisor as large as the 
canine. The first superior premolar two-rooted. Molars tong and 
narrow. A short diastema between the third inferior incisor and the 
canine. The fifth metatarsal present and articulating proximally with 
the fourth by a distinct facet. Distally it ts cobssified with the fourth. 
The axis much shorter than the third cervical. 

Superior Dentition. — In the type specimen (No. 918) (PL IV, 
Figs. 1, 2 and 3), the first and second incisors have dropped out, but 
the alveoles are open; they are each separated by a short diastema. 
A specimen (No. 667) in the collection, which is referred to the same 
species as the type, has the incisor teeth in position. ‘These present 
characters similar to those of Poéérothertum. They are small, sub- 
cylindrical in cross-section, with slightly expanded crowns covered 
by enamel. They show distinct wear in old individuals. This third 
incisor is present in the type and is a large caniniform tooth equaling 
the canine in size and similar to it in character. ‘There is a long 
diastema between the third incisor and the canine ; the latter, is situ- 
ated just back of the maxillo-premaxillary suture and is a strong and 
slightly recurved tooth. ‘The first premolar is separated by long 
diastemata from the canine and the second premolar. It is more ob- 
tuse in the present genus than in Potdrotherium. Its greatest diameter 
is antero-posterior, and it is two-rooted. The second premolar is but 
little reduced and is very similar to that of Poëbrotherium. ‘The 
median cusp is closely fused with the anterior and posterior cusps 
forming a shar) antero-posterior ridge of which the median cusp forms 
the summit. ‘The second premolar is slightly shorter antero-posteriorly 
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than the third and fourth and is fixed by two strong roots. Pm. 3 is 
very similar to pm. 4, but has a much stronger internal basal cingulum 
and has a deep, narrow median valley, which is subject to consider- 
able variation in different individuals. Pm. + differs from the others 
by having the internal crescent complete, and the anterior and poste- 
rior depressions of the external surface not so deep as in pm. 2 and 3. 
On the antero-external face of pm. + there is a prominent rib re- 
sembling the corresponding rib on pm. + in the recent camel and 
llama. 

In O. longipes premolars -, 2 and + have undergone no reduction in 
size and little modification in form and resemble those of Poébrotherium 
and Protonteryx? 

The molars are brachyodont and closely resemble those of Zro- 
fomeryx. ‘The first is nearly one third longer antero-posteriorly 
than pm. +. The succeeding teeth increase rapidly in length, 
the last molar being the longest by 2 or 3 mm. In width, the first 
molar differs from that in the recent camel and the llama. The latter 
genera, especially the llama, have the first molar the widest with a 
gradual decrease to the posterior portion of the last molar. In 
Oxvdaetyius the second molar is the widest while the first is the 
narrowest in the molar series. The ridges on the external face of the 
molars are quite prominent especially on the last tooth. This character 
is subject to individual variation. On molar 2 there are no basal pillars 
such as are found in the recent camel. The molar teeth in the pres- 
ent species are narrow and long, differing in this respect from another 
species of Oxydactydvs which will be described later in this paper. 

Inferior Dentition. — (Pl. IV, Fig. 4.) The similarity of the 
superior incisors to those of Poëbrotherium is repeated in the inferior 
series. Taken as a whole, the inferior incisors are rather small in 
comparison with those of the llama, the median pair being the small- 
est. ‘The incisors are placed nearly as close together as they are in 
recent genera, and are well adapted for cropping grass: As stated 
above, the superior incisors are separated by short spaces; they are 
comparatively small and seem ill adapted for their required function 
in feeding. It would seem that there were cartilaginous pads on the 
premaxillaries which assisted to some extent at least in this operation. 
The canine is very unlike that of Poébrothertum. The latter has the 
canine greatly compressed laterally, the antero-posterior diameter be- 


2 Memoirs Am. Mus. Nat. Hist., Vol. I, Part VII, p. 422, 1901. 
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ing the greater, and the crown lance-shaped; while the canine in 
Oxvdactrlus longipes is a strong, slightly recurved, and perfectly 
caniniform tooth. This latter character seems already to have been 
present in Profomeryx the successor of Pothrothertum. There isin O. 
longipes a short diastema in front and a long one back of the canine. 
The first premolar is strongly two-rooted, somewhat compressed lat- 
erally and has a simple subconical crown. ‘The tooth is compara- 
tively as strony as is that in Profoemeryx, In Oxydactrlus, as in all 
other genera known from the Oligocene and the Loup Fork, the first 
premolar is separated by diastemata from the canine and the second 
premolar. ‘lhe second and third premolars are trenchant, laterally 
compressed, and are very similar to one another in character. ‘The 
third has a more distinct anterior basal cusp and a smal! pit on the 
triturating face near the posterior edge. The fourth premolar has the 
antero-internal cusp less developed than in Poéérotherium. This tooth 
is widest posteriorly, the internal ridge extending backward from the 
apex of the median cusp, thus forming with the externa] wall a shal- 
low valley. his tooth on one side of the jaw differs from that on 
the other, as described above, in having the apex of the median cusp 
interrupted by two strong ridges, extending well down on the internal 
face of the tooth. ‘The posterior valley is also less apparent. There 
is a gradual increase in length antero-posteriorly from pm. ; the short- 
est to m.gz which is the longest tooth in the mandible. 

The inferior molars like the superior are long and narrow, and have 
a general resemblance to the molars in the recent camel and the llama, 
with the important exception that the basal pillars are entirely absent 
in O. dongifes. The fifth crescent of the third molar varies in size in 
different individuals as has been observed in other genera of this 
family. 

The Cranium,—The exceptionally well preserved skull and lower 
jaws of the type (No. 918), Pl. IV, Figs. 1, 2 and 3, deserve a rather 
complete and detailed description. 

For the most part the sutures are distinguishable and the skull is 
otherwise quite complete. The extreme posterior part of the sagittal 
crest and the superior region of the supra-occipitals were missing when 
collected. 

The cranium is comparatively small, elongate, and narrow. The 
facial region is especially long. ‘The orbit is small in comparison 
with that of the llama and more ovate in shape, the greatest diameter 
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being the antero-posterior. It is placed nearly as far back as in the 
llama, and is closed behind by a bony bridge as in the latter genus. 
The inclosing of the orbit seems to have been completely accom- 
plished in the genus Profomeryx while in Poébrvothertum the orbit is still 
open.” ‘The skull has the upper contour somewhat similar to that of 
the recent camel, especially the frontals and parietals. 

The sagittal crest is low, but well defined, and is nearly in line with 
the frontals, as in Procamelus ocerdentals.* Slight crushing has taken 
place in the posterior region of the skull in the type, which in Pl. IV, 
Fig. 1 gives a slightly more depressed appearance to the supra-occip 
ital region, than would otherwise be the case. There are cavities 
below the nasals and above premolars * and 4. These cavities seem 
quite a constant feature among the known Loup Fork Camelide. ‘The 
zygomatic arch is slender and the malar process deeply notched to 
receive the corresponding wedge-shaped process of the squamosal. In 
the antero-superior region of the orbit there is a deep notch similar to 
that in Potbrotherium. ‘This notch is also present in the recent genera, 
though not so deep. The crano-facial axis is straight. The occipital 
condyles seem to be subject to some variation ; in some cases they are 
rather high and narrow, while in others they are rounded, similar to 
those of Poébrothertum. In the type the condyles are high and narrow ; 
inferiorly they are separated by a groove which extends across the 
accessory facets on the basi-occipitals, as in the camel and the lama. 


In LPotbrothertum this groove is entirely wanting, as is also the acces- 


8S, 
sory surface for the inferior arch of the atlas. ‘The supra-occipitals in 
O. longipes are high with prominent lambdoidal crests. The parietals 
are comparatively long, thus forming a longer, but somewhat narrower, 
brain case, than is seen in the llama, and more like that of the camel. 
In Oxydacty/us the sagittal crest is thin and much higher than in the 
recent genera, and also differs from the latter in its almost rectangular 
contact with the elevated inion. In the camel the superior part of 
the supra-occipitals forms a broad and rather flat triangular surface 
where they meet the sagittal crest, which is low and short. In general 
appearance this region of the cranium of O. /oxgzpes more closely re- 
sembles that of the camel than the Hama. 

The zygomatic process of the squamosal is short in comparison with 
that of the camel and the llama, but as in the latter genera, is tapered 


3 Bull, Am, Mus. Nat. Hist, Vol. X, pp. 114, 115, 1898. 
4seU.S, Geogr S.,” Vol. 1¥, Part 2, Plate LAX VIN, 1877, Lieut. G. M. Wheeler 
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off to a thin point, which is received into the deep notch of the jugal. 
The glenoid cavity is a broad flat plate of bone with great antero-pos- 
terior extension, as in the recent camel. In the latter the articulation 
for the condyle of the mandible is continuous with the glenoid process 
at its internal margin, while externally the surface is interrupted by a 
broad shallow groove. This character is repeated in O. /ougrpcs, but 
the glenoid process is very much less developed in the latter genus. 
In the llama the glenoid cavity is much shorter antero-posteriorly and 
is entirely separated from the glenoid process by the broad shallow 
groove referred to above. ‘The postorbital process of the jugal meets 
the corresponding process of the frontal, completely enclosing the 
orbit posteriorly. Anteriorly the jugal appears to extend farther than 
does that of the Nama and the rugosity for the attachment of the mas- 
seter muscle is more prominent than in the recent genera. 

The lachrymal sutures are discernible along the junction with the 
maxillary and this bone extends proportionally as far down on the face 
as in the llama. The large vacuity characteristic of the Tylopoda is 
situated immediately above the lachrymal. 

The frontals resemble those of Poébrotherium and are somewhat 
shorter than they are in the Hama. ‘Their widest diameter is above , 
the orbits. Posteriorly, they are V-shaped and are received into a 
corresponding deep notch of the parietals. The supra-orbital ridges 
are well marked and terminate in the downward projecting supra-or- 
bital processes. Anteriorly the frontals extend no farther down on 
the face than they do in Zoëbrotherium. The fronto-nasal sutures 
present a W-shaped character, sharper than that which is found in the 
llama. 

The nasals are long and narrow splints of bone overlapping the pre- 
maxillaries. As is well shown in Pl. IV, Fig. 2, the posterior process 
of each nasal is lance-shaped with blunt processes laterally and joins 
the maxillary close to the facial vacuity, from which point the suture 
extends anteriorly in a gently curved line constantly decreasing the 
width of the nasals which are only 15 mm. wide at the anterior end. 
On the whole, the nasals are proportionally shorter in O. Zovgypes than 
they are in Potbrothertum, but much longer than in the llama. 

The paroccipital processes are very close to the occipital condyles 
and are long, broad, and placed obliquely to the long axis of the 
skull. The auditory bulla are filled with cancellous tissue and are 
relatively smaller than in Poetbrotherium. Their position is somewhat 
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oblique to the long axis of the cranium and they do not crowd the 
basi-sphenoid as in Pofbrothertum. ‘The bulle are separated from the 
paroccipital processes by a heavy, rounded ridge extending as low 
down as the rest of this entire region with the exception of the par- 
occipital processes. The pit for the stylo-hyal is comparatively smaller 
than in the recent genera, and, like that of the llama, is deep and dis- 
tinctly separated from the styloid groove. On the anterior apex of the 
bulla there is a sharp conical process somewhat similar to that seen in 
the camel. The external auditory meatus is as large as that of the 
llama and has nearly the same relative position. The tympanic region 
in O. /ougipes resembles that of the llama more clearly than that of 
the recent camel. 

The pterygoids are comparatively narrow and are not expanded 
posteriorly as in the recent forms, especially the llama, but the hamu- 
lar processes are nearly as well developed as in the Tylopoda in 
general, 

The anterior extent of the palatines can not be ascertained in the 
type specimen. The pterygoids are moderately long and heavier than 
in the llama, ending in the hamular processes already mentioned. The 
posterior nares are long and narrow with the anterior border V-shaped 
and extending as far as the posterior border of the third molar. The 
palatine fissure between the posterior apex of the alveolar border of 
the maxillary and the pterygoids is very shallow. In the llama the 
posterior nares, the palatine foramen and the palatine fissure are sub- 
ject to so much individual variation in position, and in some instances 
also in shape, that they are of little value for purposes of classification. 
Posteriorly the delicate vomer is broken away in all the specimens at 
hand, but the rapidly tapering presphenoid would indicate that the 
vomer has a posterior extension similar to that of the recent forms. 

As in Potbrothertum and Protomervx the maxillaries are long and 
low. In front of the jugo-maxillary suture there begins a long heavy 
ridge which extends well in front of the deep depression on the upper 
part of the maxillary situated above premolars ë and +. ‘This ridge is 
entirely obsolete in the recent forms and in these this surface presents 
amore regularly rounded appearance. In O. /ongipes as well as in 
other Loup Fork forms the anterior part of the maxillary expands 
rapidly to meet the posterior margin of the premaxillary. Thus the 
facial region is constricted behind the premaxillaries. Owing to the 
much more elongated muzzle of Poébrothertum the corresponding ex- 
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pansion of the maxillaries is more gradual in that genus. In O. 
longipes as well as in other Loup Fork forms the anterior part of the 
maxillary expands rapidly to meet the posterior margin of the pre- 
maxillary, ‘Thus the facial region is constricted behind the premaxil- 
laries. Owing to the much more elongated muzzle of Poëbrotherium 
the corresponding expansion of the maxillaries is more gradual in that 
genus. In O. Ængipes the palatine plates of the maxillaries are pro- 
portionally shallower than they are in the recent forms, and, as in the 
latter, they extend well in front of the canines. 

The premaxillaries are comparatively heavy especially at the supero- 
anterior margin, and they are expanded laterally as much as they are 
in the Hama, forming an ovate and oblique narial opening. In 
Potbrothertum the superior portion of the premaxillary is much broader 
than that of O. /ongifes, which again is much broader than in the 
recent genera. In Poëbrotherium the premaxillaries are in contact 
with the nasals throughout one third the length of the latter, as is the 
case also in O. /ongifes. In the recent genera there is an anterior 
process of the maxillaries, which, together with a shortening of the 
nasals, has reduced the contact of the latter elements with the pre- 
maxillaries. The palatine plates and the alveolar border of the pre- 
maxillaries are heavy to accommodate the superior incisors. The 
anterior palatine foramen is opposite the third incisor. In a number 
of different individuals of the family Camelidze, both recent and ex- 
tinct, which have been examined, the position of the anterior palatine 
foramen seems to be subject to considerable variation. Sometimes 
they are anterior to the lateral incisors, again directly opposite, while 
they will often be found nearly posterior to that tooth. 

The Foramina. — The supra-orbital canal, as in Poédrotherium, is 
placed well forward on the frontal and as in the recent camel it is near 
the median line. In the llama the position of these foramina is more 
lateral and also more posterior. ‘lhe infra-orbital foramen is above 
the anterior part of molar 1 practically in the same position as in 
recent genera, except that in O. /ovgifes the foramen is closer to the 
alveolar border. ‘Ihe lachrymal foramen is single and situated within 
the orbit as in the lama. ‘The anterior palatine foramen is opposite 
incisor 3, and the posterior is situated anterior to pm. +. ‘The optic 
foramen occupies the same relative position as in the llama: that is, 
immediately anterior to the large opening formed by the confluent 
foramen rotundum aud lacerum anterius. “The foramen ovale, as in 
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the llama, is separated from the lacerum medium only by a long thin 
bridge. The carotid canal is separated from the posterior lacerated 
foramen as in the llama and differs in this respect from that of the 
recent camel where the two canals have a common exit. ‘The con- 
dylar foramen is located well back under the anterior edge of the ac- 
cessory facet and is not visible from a direct palatine view of the 
skull. The postglenoid foramen is situated posterior to the glenoid 
process and is in appearance very similar to that of the recent camel. 
On the superior wall, at the base of the zygomatic process of the 
squamosal there is a perforation somewhat smaller than the corre- 
sponding foramen in the llama, and, as in the recent camel, it is situ- 
ated in advance of the postglenoid foramen. ‘There is a deep depres- 
ion and a foramen superior to the exoccipitals similar to the foramens 
found in this region in recent forms, In a direct back view the fora- 
men magnum appears somewhat triangular. Its superior border is 
slightly emarginated, the lateral borders being almost vertical, while 
the inferior border is V-shaped and terminates in the groove which 
separates the accessory facets. 

The Mandible. — ( PI. IV, Fig. 1.) The mandible is long and 
slender. The symphysis is long and the rami firmly united, display- 
ing little or no trace of the suture, which is also true of the recent 
forms. ‘lhe region anterior to the continuous molar-premolar series 
is comparatively heavier than that of the recent genera, owing to the 
presence of all the premolars. In this region there are also two slight 
constrictions, one in front and one back of pm. ;, which are not 
present in the recent forms. The ascending ramus compares well 
with the recent forms, especially the llama. ‘The coronoid process is 
high, thin, and projects slightly backward at its extremity. The con- 
dyles have a comparatively greater transverse extension than in the re- 
cent forms. ‘There is a strong hook-like process on the angle below 
the condyle, similar to that in the recent camel. In the llama this 
process is less pronounced. The masseteric fossa is much deeper than 
in the recent camel. In size, depth, and location it is more nearly 
like that of the Hama, 

The Foramina. — The inferior dental foramen is large and occupies 
a position similar to that of the recent forms. The mental foramen 
is placed low down on the jaw directly under the first premolar. 

Cranial and Dental Variations in Lama huanaco. — In connection 
with the dental characters and some osteological features of the 
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cranium, it may be of interest to state some observations made upon 
a series of twelve skulls of Zama huanaco, which were taken from one 
and the same herd of upwards of one hundred animals, at Cape Fair- 
weather, Province of Santa Cruz, Argentine Republic, South America, 
by Mr. J. B. Hatcher and the writer, during their explorations in that 
country. 

The chief differences in structure and variations in position are 
observed in the third upper premolars. In some cases this tooth on 
one side occupies its natural position with its greatest diameter directed 
antero-posteriorly, while the corresponding tooth on the opposite side 
is placed transversely to the long axis of the alveolar border ;° the 
external face thus becomes anterior, and by wear a most peculiar sharp 
transverse crest is developed on the anterior border of the tooth. In 
some instances the tooth on one side has two strong fangs and is nat- 
urally placed in the alveolar border, while the opposite tooth is set 
crosswise in the jaw and has only a single internal root, the external 
being seemingly absorbed by pin.*. In one case the third premolar 
is present and well developed on one side and on the other side the 
corresponding tooth has dropped out and the alveole is entirely closed. 
In an old individual the third upper premolar is absent on both sides 
and the alveole on one side is entirely closed, while that of the other 
side contains a minute root, which, to judge from its soft spongy 
character, one would be justified in saying never carried a crown. 
(See Figs. 1 and 2.) 

Another somewhat less noticeable character is the position of the 
inferior incisors. In the majority of cases the incisors have a recum- 
bent position while frequently an individual especially an old one will 
be noticed with that series in an almost vertical position.® 

The anterior palatine foramen and the posterior nares are quite 
variable in different individuals. ‘The anterior palatine foramen is 
sometimes long and narrow and either somewhat anterior to the lat- 
eral incisor, directly opposite to it, or occupying a position posterior 
to it. Again the anterior palatine foramen may be shorter and 
broader, more oval in shape, and vary in position, with reference to 
the lateral incisors. 


5In one case the fourth premolar has this transverse position while the tooth in 
front of it occupies its natural position in the jaw, 

§ In the collection is a skull and lower jaw of an adult female with but two incisors 
in the right mandible, while the left has the normal number. 
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The posterior nares are most remarkably variable, especially as to 


their shape, which ranges from a narrow lance-shaped to a wide U- 


and cranial characters. 
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shaped anterior extremity. ‘The position of their anterior border is 
also variable. Furthermore, the palatine fossa in different individuals 
varies in depth. (See Figs. 1 and 2.) Other differences might be 
pointed out, but they are less noticeable and are not very likely to 
be used in distinguishing one species from another. 

From the observations noted above it may easily be seen how mis- 
takes are unintentionally and sometimes unavoidably made in refer- 
ring fragmentary material to the proper species or even genus. 


COMPARATIVE MEASUREMENTS OF THE SKULL AND TEETH. 


O., longipes, C. bactrianus. L. huanaco. 


Greatest length of skull................ ohanosabonend 340 mm. * 540 mm. 305 mm. 
Occipital condyle to apex of premaxillaries...... 315 mm. 496 mm. 287 mm, 
Greatest expanse of skull at postorbital processes 126 mm. 241 mm. 150 mm. 
Length of sagittal crest....... .... 95 mm. 100 mm. 45 mm. 
Length of nasals, median line. 98 min. 45 mm. 
Length of palate from posterior. 
Length of nares to apex of premaxillaries........ 182 mm. 251 mm. 150 mm. 
Greatest breadth of palate including alveolar 

Dorders ar N Arere enn rees ee secs arene $5 mm. 154 mm. 85 mm. 
Greatest constriction of palate back of pm. 1.... 20mm. 31 mm. 17 mm, 
Length of continuous molar-premolar series....... 102 mm. 152 mm. 7o mm. 
Length of diastema between incisor 3 and the 

(AURIS apse hee cee e oR ER ECE e a A ere eae 3mm. 10 mm. 18 mm. 
Length of diastema between canine and pm. I.. I4 mm. 25 mm. 
Length of pm. 1 antero-posteriorly ..............--. 9 mm. 


Length of diastema between pm. I and pm. 2.. 18 mm. 
Distance from canine to continuous molar-pre- 


aan sene a ence ee eee e ate Sree 40 mm. gi mm. 55 min. 
Umea Ven Eo (im PIN 2 eee EEK EEES, If mm. 
Greatest breadth of pm. 2 6mm, 
Greatest length of pm. 3 14 mm. 16 mm. 
Greatest breadth of pm. 3. 20 mm. 15 mm. 
Greatest length of pm. 4 14 mm. 23 mm. 10 mm. 
Greatest breadth of Dni. di... ..scyeseeceesserseeeoves DO MM, 22 mm. 3 mm. 
Greatest length of M. 1........ arnan AEN DOORS 19 mm. 34 mm. 16 mm. 
EBr EAA OE M is, ¢ecerecccacterect-cnds else 16 mm. 31 mm. 21 mm, 
reatest lengthiof m. 2......0...-<.. 23 mm. 44 mm, 21 mm- 
Greatest breadth of m. 2.. 20 mm. 31 mm. 21 mm. 
Greatest length of m. 3 25 mm. 45 mm. 26 mm. 
Greatest breadth of m. 3.......... Soe EA OEOD 20 mm. 25 mm, 20 mm. 
Distance from apex of premaxillaries to anterior 

Or Dit a ee eaae in araa 10 mm. 250 mm. 165 mm. 


7 This indicates the length measured by comparison with other individuals. 
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Distance from anterior margin of orbit to supra- 


OCCIPItal Sse A E E 170 mm. 285 mm. 156 mm, 
Antero-posterior diameter of orbit. 45 nm. 67 mm. 50 mm.. 
Infero-superior diameter of orbit 36 mm. 63 mm. 50 mm. 

Alandible. 
Greatest length of mandible including incisors... 280 mm. 446 mm. 254 mm. 
Greatest height of mandible including coronoid 

PIOCESSIy, E aieetere te ween nee een teereeotnse 150 mm. 225 mm. 158 mm, 
Rletehtof coronoid Processes ense sese aremania 45 mm. 77 mm. 50 mm. 
Depthtof ramus Ani 3era E a eve 48 mm. 67 mm. 43 mm. 
Depth of ramus at pm. 1 25 mm. 36 mm. 20 mm, 
Length of diastema between canine and pm. I... 17 mm, 30 mm. 

Length of pm. I antero Posterior] yursen eneee 9 mm, 

Length of continuous molar-premolar series....... 104 mm. 155 mm. 73 mm. 
Length of diastema between pm. I and pm. 2..... 17 mm. 

Distance from canine to continuous molar-pre- 

Molar SENES eae sone r E E aE 45 mm. 110 mm. 63 mm. 

Length of pm, 2 Io mm. 
Breadth of pm. 2 5 mm. 
IRen gtlinofomase str tsne stares atte sete a 12 mm. 
Breadth of pm. 3 5 mm. 
Length of pm. 4. 12 mm. 24 mm. 12 mm, 
Breadth of pm. 4 7 mm. 16 mm. E S mm. 
Lenstiiiok pii ee e E Hise A 1S mm. 32 mm. 15 mm, 
Preadiheonipm en canoaada oer 10 mm. 28 mm. 13 mm. 
Pene iON PO Eea E ae a ae Ea AS 23 mm. 44 mm. 18 mm. 
Breadlthioligniiica 2a: sec a a a eee see eee: cases I4 mm. 26 mm. 15 mm. 
MEA a N E cence, severe osesdensne 31 mm, 57 mm. 30 mm. 
Preadtveo PUES e E e E e 13 mm. 21 mm, 15 mm. 


The Vertebral Formula. — The vertebral formula in O. /ongrpes ap- 
pears to be as follows: Cervicals seven, dorsals twelve, lumbars seven, 
sacrals four and caudals fourteen (?). 

In the type (No. 918), the cervical region and the sacrum is com- 
plete ; there are six dorsals and four lumbars represented, but no cau- 
dals. While the caudal region is conjectural the writer is firmly of 
the opinion that in other respects the vertebral formula is correct, in 
view of the fact that it agrees with that of the recent Tylopoda, and 
was perhaps fully established in the Uinta representatives. A skele- 
ton (No. 562) which is referred to the genus Oxydacty/us and has the 
complete cervical region, the five anterior dorsals, three or four of the 


SIn Bull. Am, Aus. Nat, Hist., Vol. X, p. 107, 1898, Wortman describes Prozy- 
lopus peterson? as having four sacrals, seven lumbars, and intimates that there are 
twelve dorsals. 
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posterior dorsals, with the complete lumbar region and sacrum, all in 
position and articulated by their zygapophyses save at the break in the 
dorsal region affords additional evidence as to the vertebral formula. 

The Atas. —( Pl. V, Fig. 1.) ‘The atlas is proportionally long 
and narrow, in this respect more nearly resembling Poëbrotherium 
than the recent camel or the Hama. ‘The articulations for the occipital 
condyles are deeply concave, almost meeting inferiorly in the median 
line. Superiorly the notch is proportionally much narrower and some- 
what deeper than in the recent forms. Externally each cotylus is 
notched like that of the recent Tylopoda. ‘The dimensions of the 
cotylus are nearly alike in O. Ængipes and the specimens of the Hama 
here used for comparison. “The neural arches are also approximately 
of the same height. The spine is rudimentary as in the living genera. 
‘The keel on the inferior arch well developed but does not extend to 
the posterior margin as it does in the llama. ‘There is a deep de- 
pression on either side of the median keel, which takes up the entire 
inferior surface of the atlas. Articular surfaces for contact with the 
accessory facets of the basi-occipitals are present on the anterior sur- 
face of the inferior arch, though absent in Poédrotherium.’ The arti- 
culation for the axis extends higher up on the arch and is compara- 
tively narrower than in the recent camel and llama. This articulation 
is more vertical than in the llama and is quite distinct from that in 
any of the living forms. 

Another character distinguishing the present genus from the recent 
camels is the posterior prolongation of the alae. ‘This seems to be the 
condition also in the other genera of the Loup Fork camels. In 
other respects the transverse processes are similar to those in the atlas 
of the recent camel and the Hama. The foramen for the superior 
branch of the first spinal nerve compares well with that of the recent 
genera. Its posterior opening is located at the base and on the dorsal 
side of the transverse process. 

The Axis. — (V1. V, Fig. 2.) There is a striking similarity in 
the height and position of the neural spine and the shape of the 
odontoid process in the axis of Oxydactylus longipes and that of the 
recent camel. The spine overhangs the neural canal anteriorly as in 
the recent camel and extends backwards and gently upwards to the 
extreme posterior, border of the neural arch terminating above in a 
heavy and rugose tubercle. In the llama the spine does not over- 

feurn. Worph., Vol. V. No. 1, p, 28. 
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hang in front but rises more abruptly, terminating above in the rugose 
tubercle, or knob, which forms the summit of the spine. The anterior 
opening of the vertebrarterial canal is placed well forward and has the 
same lateral position as in the recent camel and the Nama. ‘The ex- 
ternal opening is divided by a heavy bony plate, while that of the re- 
cent forms is undivided. A tendency to divide in the recent genera, 
especially in the llama, is sometimes shown by a short process on the 
anterior border of the opening. The odontoid process has a less 
spout-like appearance than in the llama, in this repect more nearly 
resembling that of the recent camel. The transverse processes and 
the inferior keel of the axis are proportionally lighter, and the latter 
is less rugose but more produced than in the camel and the llama, 
the expansion of the zygapophyses in O. /ongzfes is not so great as in 
recent forms. 

The length of the axis in comparison with that of the third cervical 
is entirely different from that which obtains in any of the living forms. 
In the recent camel the axis is the longest cervical. In the llama the 
axis and the third cervical are of nearly equal length, while in O. 
Jongipes the axis is much shorter than the third cervical. 

The Third Cervical. —The third cervical vertebra is the longest in 
the vertebral series. The neural spine is proportionally higher than 
in the Hama, but the lamine, extending from the spine to the post- 
zygapophysés as seen in the llama, are wanting. The spine is lighter, 
but higher, than in recent forms. ‘The anterior and posterior divi- 
sions of the transverse process are nearly as well developed and occupy 
the same relative position as in the llama, z. ¢., the anterior process is 
placed somewhat lower down on the centrum and is directed outward, 
downward, and forward, while the posterior process is situated higher 
on the centrum and is more nearly horizontal. The inferior keel is a 
prominent rugose tubercle and extends more downward, but is not so 
heavy as that of the llama. In the type, the keel does not extend so 
far forward as in the llama, while other individuals of the same genus 
show a faintly marked keel throughout the entire length of the centrum. 
‘The pedicles are deeply notched, especially anteriorly, to admit the 
passage of the spinal nerves. On this vertebra, there is no visible 
vertebrarterial canal. From the base of the prezygapophysis there is 
a sharp ridge extending posteriorly along the pedicle for some distance, 
which is similar to that in Potdrotherium and the recent forms. The 
postzygapophyses are heavier than the prezygapophyses and more 
expanded laterally. 


PETERSON > OSTEOLOGY OF ONVDACTYLUS, 449 


Fourth Cervical. — The fourth cervical is essentially a duplication 
of the third, except that it is heavier. ‘The spine differs from that in 
recent forms by being broader antero-posteriorly. It extends unin- 
terruptedly backwards to the base of the postzygapophyses. The infe- 
rior keel is heavy and terminates in a rugose knob at the posterior 
inferior end of the centrum. ‘There is no vertebrarterial canal. 

The fifth Cervical, —Vhe fifth cervical is about 20 mm. shorter 
than the fourth, but heavier than that vertebra, The neural spine 
more nearly resembles that of the same vertebra in recent forms being 
somewhat depressed posteriorly and broad superiorly. The anterior 
division of the transverse process is directed downward and forward 
extending somewhat in advance of the centrum, similar to that of the 
Hama. ‘The inferior keel is as prominent as that of the fourth cervi- 
cal. The other characters are similar to those of the latter vertebra. 

Sixth Cervical, —'Vhe sixth cervical is proportionally shorter than 
is that in the llama and retains the characters seen in that of Poëbro- 
therium, The corresponding vertebra in the recent camel is remark- 
ably similar in character while that of the llama is widely different. 
In Oxydectdus the centrum is 39 mm. shorter than that of the fifth, 
more strongly convex anteriorly, and somewhat more concave posteri- 
orly tnan any of the preceding vertebree. The inferior keel is well 
represented. The neural spine is high, similar to that of the camel 
and occupies the entire length of the superior border of the neural 
arch. In the llama the spine is represented by a low heavy ridge 
which is confluent with the postzygapophyses, while in Ox jifacty/us 
fongifes and the recent camel the spine is entirely independent and 
extends to the posterior margin of the neural arch. The transverse 
process is like that of the llama, a thin plate of bone occupying a con- 
siderable portion of the side of the centrum. The inferior lamella, as 
in Poébrothertum ®© and Camelus bactrianus, is not divided, while in the 
llama there is a distinct posterior and anterior division of this element. 
In the type, this lamella occupies the entire length of the inferior and 
exterior part of the centrum, pointing downward and outward ; the 
anterior and posterior terminations are rounded tubercles connected 
by a thin and slightly emarginated plate of bone. The vertebrarterial 
canal is located in the pedicle as is that in the llama. 

The Seventh Cervical. —Vhe seventh cervieal is approximately 30 
mm. shorter than the sixth. ‘The anterior face of the centrum is de- 


10 Journ, Morph., Vol. V, No. 1, p. 26. 
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cidedly hemispherical and the whole body of the centrum anteriorly 
has a decurved position resulting in a greatly curved keel. Posteriorly 
this vertebra is restored and the characters in this region are conjec- 
tural. The restored parts are indicated in the illustrations by broken 
lines. ‘The anterior portion of the neural spine is preserved as it was 
found in position in the rock and indicates a high laterally compressed 
plate of bone similar to that of the recent camel and much unlike the 
low heavy spine of the llama. ‘The anterior zygapophyses are greatly 
expanded, and the transverse processes are heavy and in general char- 
acter resemble those of the living forms. 

Cervical vertebrae are rare among the Loup Fork camel remains so 
far obtained, and some disappointment is therefore met with in a com- 
parative study of them. When more complete material of the differ- 
ent genera and species are discovered we shall undoubtedly be able to 
determine whether or not the axis, as in Cawelus, is the longest ver- 
tebra in the cervical series in any of the Loup Fork forms, or, if they 
all, as in the llama, had the third and fourth cervical the longest. 
On the whole, the structure in the cervical region of O. /ozgzpes is far 
more similar to that of the llama than to that of the recent camel. 
The strong downward curve of the posterior cervicals which brings 
the cranium more nearly on a level with the vertebral column in 
Camelus seems to have been less apparent in O. /oxzgipes. The latter 
genus probably carried the head higher than the former. 

The Dorsals, —Yhere are six dorsal vertebree represented in the 
type specimen. Their relative positions as determined are the first, 
fifth, sixth, seventh, ninth, and tenth, assuming that there were twelve 
dorsals, which was the probable number. 

The First Dorsal. — The centrum of the first dorsal is approxi- 
mately 18 mm. shorter than that of the last cervical, and also less 
opisthoceelous. Inferiorly the centrum presents a faintly marked 
median keel with strong lateral ridges. Between the lateral ridges 
and the capitular facet is a deep pit or groove, which is also present 
on this vertebra in recent forms. ‘The neural spine is high, laterally 
compressed, and comparatively broader than that in the camel and 
the llama. The prezygapophysis and the tubercular facet together 
form a heavy transverse process. The prezygapophyses are greatly 
expanded and are placed low down, giving a depressed appearance to 
the vertebra. The postzygapophysial facets of opposite sides are 
confluent. In the camel and the llama there is a decided groove 
separating the two facets. 
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Dorsals Tyo to Twelve. — As before stated, there is a break in the 
vertebral column of the type specimen, between dorsals one and five, 
three vertebræ being entirely absent. From other material (No, 
562) it is evident that the second dorsal has a shorter centrum than 
the first, as in the camel, while in the llama the two are about equal. 
lt appears that the median ridge on the inferior face of the centrum is 
well marked, but the pits referred to in describing the first dorsal are 
nearly obsolete. From the material at hand it is obvious that the 
spine is higher and narrower than that on the first dorsal, and that it 
increases in height until the fifth vertebra is reached, and in width 
until the sixth, which also seems to be true in the recent forms. The 
third and fourth vertebrae are apparently very similar to the second. 
The postérior part of the centrum of the fifth dorsal is present in the 
type and was found in position with the two succeeding vertebræ 
which were interlocked by their zygapophyses when found. The 
centra of these two vertebrae (sixth and seventh) are more laterally 
compressed, and somewhat higher proportionally than are those of 
the preceding dorsals. The neural canal is moderately large. The 
transverse processes are comparatively heavy, and the zygapophyses 
have that peculiar continuous articulation from side to side referred to 
in the description of the first dorsal. The ninth and tenth dorsals 
are complete including the neural spines and present characters simi- 
lar to that of the sixth and seventh. The transverse processes on the 
ninth and tenth dorsals are greatly reduced. ‘lhe neural spines are 
broad and thin. ‘The spine on the tenth dorsal is slightly recurved 
superiorly, in anticipation of the erect spine of the anticlinal or 
twelfth vertebra. The postzygapophysis on the tenth dorsal has a 
small groove separating the articulating facets while the prezygapoph- 
yses of the ninth indicate a continuous facet. The eleventh and 
twelfth dorsals are missing in the type. 

The Lumbar lertebre. — In the type of this genus the three ante- 
rior luinbars are missing. The four vertebræ present were found 
interlocked by their zygapophyses and also attached to the sacrum. 
In skeleton No. 562 the first four lumbar vertebræ have their centra 
of equal length, while the centra of the following vertebrae become 
shorter, the last being the shortest, broadest, and most depressed in 
the series. ‘The lumbars present in the type show less development 
of the inferior keels than is shown in the recent camel and the 
Nama, and differ from the latter genera by having strong lateral 
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ridges on either side of the median tine or keel. The zygapophyses 
have the usual interlocking features, with evidence of the presence 
of episphenial processes, although not constant throughout the series. 
The neural spines have a greater forward slope than those of the 
recent genera. Posteriorly and near the base the spines send heavy 
laminze to each postzygapophysis, thus forming a deep triangular pit 
back of the base of the spines; a character which is almost entirely 
absent in the recent camel and the llama. A great similarity between 
Oxydactylus longipes and the recent forms is noticeable in the trans- 
verse processes. In the type specimen these are preserved in some 
instances for more than half their estimated length. The left trans- 
verse process on the last lumbar is complete and is proportionally 
flatter than in that of the recent genera, especially the camel, in which 
the corresponding process is more nearly circular in cross-section. 

The Sacrum, —(P1. VI, Fig. 8.) There are four firmly coössified 
centra in the sacrum of Oxydactrlus longipes. This region of the ver- 
tebral column is proportionally somewhat lighter than in the recent 
forms, as will appear from the comparative measurements. The sa- 
crum of Oxvrdactylus longipes is but very little longer, while the great- 
est lateral expansion is actually less than that of the Nama. The first 
sacral is broad, nearly flat inferiorly, and sends out heavy pleurapoph- 
yses to meet the ilium, which is supported only by the first sacral 
vertebra. The neural spines, as in recent forms, are very light, the 
arches greatly depressed and thin, especially in the first and second 
sacrals. ‘The last two sacrals have comparatively heavy rounded spines 
and the centra assume a cylindrical form more like those of the caudal 
vertebra. 

The Caudals. — In skeleton No. 562 there is preserved only a single 
fragment of a median caudal. Judging from the rapid tapering of the 
centra in the sacrum the tail was not longer than that of the camel, or 
may even have been shorter. 

The Ribs. — There are in the type (No. 918) a number of rib frag- 
ments, including the first rib on one side nearly complete. The gen- 
eral form of the ribs resembles that of the recent species. The first rib 
is short, subcylindrical proximally, and considerably more flattened 
and expanded distally. The fragmentary remains of the ribs indicate 
that they were broad and rather thin in the anterior half of the thorax, 
while they become more rod-like posteriorly. The short distance be- 
tween the head and the tubercles of the ribs would seem to indicate a 
rather small thorax. No sternal bones are known. 
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COMPARATIVE MEASUREMENTS OF THE VERTEBRAL COLUMN. 


O. longipes C. bactrianus. L. huanaco. 


Eeste EnO AAS eee e eaen So mm. 105 mm. 55mm. 
Kereatestibneat thi ofeathas necra e asea 75 mm. 122 mm, 76 mm. 
Lenyth of atlas median line inferiorly ............ 43 mm. 61 mm. 34 nm. 
Greatest breadthna fi cotylei ic. .:ccscccecesces scans 55 mm. 105 mm. 52 mm. 


Height of atlas posteriorly, including the inferior 


tiibencl el mae Ea Seo S 42 mm. 75 mm. 44 mm. 
Greatest length of axts 155 mm, 220 mm. 121 mm. 
EEA CeCOTR TONS center EE aa AEE ETERS 135 mm. 150 mm. 102 mm. 
Heengthrol Odomloid PrOCES Sansen erener nE 20 mm, 24 mm. 16 mm. 
(SERS TANTO SINUS! eee aenea Ee ERa RGE 65 mm. 104 mm. 6o mm, 
Greatest width of centrum anteriorly 51 mm. 85 mm, 49 mm. 
Greatest length of third cervical ..... 195 mm. 190 mm. 124 mm. 
Length of centrum of third cervical anteriorly... 174 mm. 165 mm. IIo mm. 
Width of centrum of third cervical................ 26 mm. 44 mm. 26 mm. 
Grestest length of fourtly cervical coreean IQI mm, 185 mm. 124 mm, 
Length of centrum of fourth cervical. ........... 176 mm. 162 mm. 108 mm. 
Width of centrum of fourth cervical anteriorly.. 34 mm. 50 mm. 29 mm, 
Greatest length of fifth cervical... . 169 mm. 183 mm. 119 mm. 
Length of centrum of fifth cervical 150 mm. 158 mm. 100 mm. 
Width of centrum of fifth cervical anteriorly..... 34 mm. 55 mm. 31 mm. 
Greatest length of the sixth cervical............... 135 mm. 175 mm. 102 mm. 
Length of centrum of the sixth cervical,.......... LIO mm. 140 mm. 83 mm. 
Width of centrum of the sixth cervical anteriorly 37 mm. 61 mm. 33 mm. 
(Greatest length of seventh cervicals.: ier *1oo mm. 138 mm. 78 mm. 
Length of centrum of seventh cervical............ *77 mm. 115 mm. 59 mm. 
Width of centrum of seventh cervical anteriorly 37 mm. 64 mm. 35 mm. 
Greatest length of firstdorsali...usceresare seeen: a 70 mm: 115 mm. 55 mm. 
Length of centrum of first dorsal 55 mm. 79 mm. 39 mm. 
Height including spine of first dorsal .. 125 mm. 215 mm. 105 mm. 
Width across transverse processes of first dorsal.. 87 mm. 125 mm. 73 mm. 
Length of centrum of fourth lumbar ............... 53 mm. 7I mm. 45 mm. 
Length of centrum of fifth lambar... secre 50 mm, 71 mm. 44 mm. 
Total length of centra of fourth, fifth, sixth and 

seventh Jumbars . 205 mm. 265 mm, 165 mm. 
Greatest length of sacrum. 42 mm. 211 mm, 130 mm. 
Greatest width of sacrum......... ilo mm. 195 mm. 120 mm. 
Greatest width at posterior end of sacrum........ 4I mm. 75 mm. 43 mm. 


‘Tue Scaputa aND Fore Limes. (PI. VII, Fig. 1.) 

The scapula is longer than in the lama. ‘The neck is longer and 
more constricted. The coracoid is proportionally less prominent, and 
the spine overhangs the postscapular fossa more than it does in the 
llama. In the type the spine begins 35 mm. above the glenoid cavity 


454 ANNALS OF THE CARNEGIE NIUSEUM. 


and extends in a curved line nearly to the superior border, dividing 
the blade into a greater post- and lesser pre-scapula. Superiorly the 
scapula is comparatively much broader than that of the camel, which 
has a long'and slender scapula with the pre- and post-scapulee more 
nearly equal. The acromion is broad. 

The Humerus, — (PI VIL, Figs. 2 and 3.) With the exception 
of the tuberosity, the humerus of the cotype (No. 886) of this 
genus is well preserved. Other material in the museum collec- 
tions supplement this and the humerus agrees in its chief characters 
with Cope’s description of that in Precamelus occidentalis... Of the 
latter Cope says, ‘¢ The humerus is rather slender, and is characterized 
by the large size of the tuberosities. They are connected at their 
bases, the connecting mass enclosing a deep fossa with the head, or 
coudyle. The greater tuberosity is produced much beyond the head 
proximally, but not much beyond the line of the anterior border of 
the shaft.” In the cotype the head is comparatively as large as that 
of the Hama, and fully as convex. From material at hand it appears 
that the bicipital groove is so situated that in a direct front view it 
appears on one side while that of the camel and the Hama is exactly 
in front. ‘The deltoid ridge and hook, as well as the supinator ridge, 
is fully as well developed as in the recent forms. The distal end of 
the humerus is proportionally narrow, and as in Poëbrotherium the 
trochlea is more oblique to the long axis of the shaft and extends 
higher up on the bone posteriorly than it does in the Hama. In 
Camelus this character is more nearly like that in O. /ozgipes. The 
internal epicondyle has a greater development in O. /ongipes than in 
the recent forms. The external epicondyle is less developed and is 
more like that of the recent camels. The anconeal fossa is narrow 
and high. There is no evidence of a supratrochlear foramen. ‘The 
appearance of the humerus aside from the greater development of the 
tuberosities, compares closely with that of the lama. The deltoid 
crest is turned backward. The bone is light, in harmony with the 
slender proportions of the hmb. 

The Ulna and Radius. — (P}. VIIL, Fig. 1.) There is preserved in 
the type only the proximal end of the ulna and radius. The cotype 
(No. 886) has both bones present. ‘The two bones are as com- 
pletely coéssified as in the recent forms. ‘lhe shaft is as straight as 
that of the camel and: less curved than that of the llama. The head 
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of the radius is narrow. The external articular facet for the humerus 
is much larger than the internal, and, as in recent genera, it is not 
continuous with the superior border of the sigmoid notch. The inter- 
nal facet passes upward without interruption to the summit of the supe- 
rior process. The two facets are concave and are divided by a rounded 
ridge which also extends uninterruptedly to the upper extremity of 
the sigmoid notch. ‘The olecranon process is moderately long, com- 
paratively light, and much compressed laterally, and is directed back- 
wards and upwards from the sigmoid notch. In having the groove 
on the anterior face well developed for the extensor tendon Oxydact- 
lus differs entirely from the recent camel and the Hama. Potbroshe- 
rium has also this groove well developed. ‘The truncated superior end 
of the olecranon process of Owydactylus longipes is comparatively 
lighter than that of the recent genera. ‘The proximal half of the 
ulnar shaft is concealed by the radius when viewed from the front. 
Midway the shaft of the ulna appears on the external side of the radius 
and forms a sharp ridge thus broadening the shaft composed of the 
combined radius and ulna which is decidedly wider distally than proxi- 
mally. In the skeleton of Lama iuanaco, here used for comparison, 
the ulna like that of the camel has a more external position through- 
out the entire length of the radial shaft. This may be due to indi- 
vidual variation, since Scott says that the ulna in the llama is almost 
entirely posterior in position.” In the type the bicipital tuberosity is 
small as in Pocbrotherium and occupies the internal border immedi- 
ately below the head as in the recent forms. Distally there are three 
distinct facets which are more nearly equal in width than in the recent 
camel and the llama. ‘The median and external facets are propor- 
tionally wider than in the latter genera. ‘The three facets are more 
oblique to the transverse axis of the shaft than they are in the lama. 
The scaphoid articulation is concave anteriorly where it is more ele- 
vated than the convex posterior part, which is carried high up on the 
posterior face of the radius, conditions similar to those seen in the 
recent genera. The lunar articulation is wider anteriorly than pos- 
teriorly and presents a subtriangular facet, which is well separated 
from the scaphoid and cuneiform facets by high ridges. Like the 
scaphoid the lunar facet is concave in front and convex behind, and is 
reflected on the posterior face of the radius but in a lesser degree. 
The cuneiform facet is proportionally narrower than in the llama, and 
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as in the latter it is saddle-shaped, convex antero-posteriorly and con- 
cave laterally. The pisiform articulation on the shaft is almost con- 
tinuous with the cuneiform facet and is placed as high as the upper 
margin of the posterior scaphoid facet. The inner angle of the radius 
is as well developed in O. /ongzpes as in the llama. 

The Scaphoi?. — The scaphoid (No. 886) is proportionally smaller 
than in the llama, but resembles it in its general characters. In the 
cotype this bone is narrow transversely and deep antero-posteriorly. 
The anterior part of the proximal articulation is a broad convex ridge, 
and the posterior part isconcave and terminates in an elevated, sharp, 
hook-like border. The inner side is rounded and rugose, the external 
ulnar surface is a vertical plane with three distinct facets for the lunar, 
which are as well developed as those of the llama, the anterior facet 
near the distal end being the smallest of the three. Between the last 
mentioned facet and the posterior rounded facet, there is a deep tri- 
angular pit, with its broad exit directed downward.  Distally the 
scaphoid has two facets, for the trapezoid and the magnum. ‘The 
first mentioned is a rounded concavity on the postero-radial part of 
the bone and the magnum facet is flat and occupies the entire an- 
terior face. 

The Lunar. — The lunar (No. 886) is proportionately greater in size 
than is that of the llama and the camel. The wedge or beak extends 
below both scaphoid and cuneiform when in position in the carpus. 
The bone is as broad as the scaphoid and higher. Its antero-pos- 
terior diameter is nearly as great as that of the scaphoid. This is 
chiefly due to the long, heavy, posterior arm, which greatly exceeds 
that of the llama in size. The proximal articulation is irregularly 
convex fore and aft and somewhat triangular in shape. The radial 
side has three facets corresponding to those of the scaphoid with 
which it articulates. On the radial and ulnar sides the lunar is deeply 
excavated and the bone has an elongated vertical appearance, especi- 
ally when seen from in front. 

‘There are two posterior processes, the shorter projects outwards 
and downwards on the ulnar side, abutting against the cuneiform and 
unciform, the longer process extends posteriorly, slightly radially and 
has a beak-like decurved tubercle which forms the apex of the facet 
for the magnum. Distally the unciform and magnum facet are equal 
in size and meet nearly at right angles, thus forming a wedge-shaped 
beak, which is longer than is that in the llama and the camel. 
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The Cuneiform. -— As in Pothrotherfum the cuneiform in the co- 
type (No. 886) is high, narrow and deep, not nearly so massive as 
that of the llama and has a greater concavity on the proximal artic- 
ular facet for the ulna than it has in the latter genus. The convex 
posterior facet for the pisiform extends somewhat farther forwards, 
especially on the radial side of the bone, thus giving a shorter oblique 
facet for the distal end of the ulna than is seen in the llama. ‘The 
radial side is deeply excavated and has two facets, one superior and 
one inferior, the latter much less deeply excavated than is that of the 
Nama, which fact is due to the lesser angularity of the posterior bifid 
projection of the lunar in O. /ongifes. ‘The external or ulnar face of 
the cuneiform is rounded and rugose. Distally there is a single facet, 
concave antero-posteriorly, for articulation with the unciform. 

The Prsiform. —Vhe pisiform (No. 886) is shorter and compara- 
tively heavier than that of the lama. The cuneiform facet has a more 
rounded face and equals the ulnar facet in size, while in the llama the 
latter is somewhat larger. ‘The free end of the bone is thicker and 
more rugose, although not attaining the vertical depth which is seen 
in the recent genera. The neck of the pisiform is more constricted 
in O. /ongifes than in the llama. 

The Trapezoid. — The trapezoid (No. 886) isa rounded nodular 
bone and is proportionally not so deep as in the llama. The proximal 
articular surface for the scaphoid is rounded much in the same manner 
as in the recent genera. On the radial side the magnum facet is di- 
vided, the inferior part being the larger, while in the llama the supe- 
rior part is the larger of the two. The ulnar face is very rugose and 
rounded and the postero-internal face carries an irregularly quadri- 
lateral facet extending from the distal margin half way up the total 
height of the bone and articulating with the rudimentary trapezium. 
Distally there is one flat facet similar to that of the camel and the llama. 

The Trapezium. —'Vhe trapezium is a small oblong nodule greatly 
resembling a sesamoid. ‘There are two facets on the trapezium, one 
antero-superior which is flat and articulates with the corresponding 
facet on the trapezoid ; the other facet is antero-inferior, slightly con- 
cave, ovate in shape and articulates with the adhering scale-like second 
metacarpal. 

The Magnum. — The magnum (No. 918) is proportionally longer 
antero-posteriorly than in the llama and has a greater constriction in 
front of the posterior hook and rather resembles that bone of the re- 
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cent camel. Proximally the magnum articulates with the lunar and 
scaphoid. The facet for the former is regularly convex and meets 
the concave lunar facet. ‘The latter is flat and irregularly triangular 
in outline. The cavity for the trapezoid is nearly rectangular and it 
more nearly resembles:that of the camel than the llama. In the latter 
genus the cavity for the trapezoid is a very oblique opening, with walls 
slanting upwards and inwards. ‘The ulnar side is excavated and has 
two facets, one anterior and one posterior, both articulating with the 
unciform. The anterior facet is continuous with the lunar facet, 
which is situated above, without a distinct dividing ridge, as is seen 
in the llama and the recent camel. ‘Phe posterior facet is located on 
the free end of the tubercle on its posterior-ulnar side. Distally the 
magnum has one single broad triangular and flat articulation, some- 
what recurved posteriorly, forming a blunt beak for articulation with 
metacarpal three. 

The Unciform. — The unciform in the type (No. 918) is narrow and 
long. The great development of the posterior decurved hook-like 
process greatly increases the length of the bone. Proximally the un- 
ciferm has two facets, the lunar and the cuneiform, which are divided 
by a high sinuous ridge. The lunar facet is the larger and is deeper 
than is that of the llama. The cuneiform facet is long, narrow and 
irregularly curved. There are three facets on the radial side of the 
unciform, the two superior facets articulate with the magnum, and the 
inferior facet meets the external side of the proximal end of the third 
metacarpal. The deeply excavated pit which appears in front of the 
tubercle on the radial side in O. /ongipes is represented only by a slight 
cavity in the llama. In the camel this cavity is somewhat deeper but 
not so deep asin O. /oxezpes. Externally the unciform is rounded and 
rugose. The distal articulation for metacarpal IV is slightly concave 
and occupies the entire distal surface of the bone. The unciform of 
O. longipes more nearly resembles that of the recent camel than that of 
the llama. ‘The greatly developed posterior hook on the unciform in 
Oxydactvlus is generally characteristic of the Loup Fork camels. 

The Metacarpals. — ( P1. VIII, Figs. 2 and 3.) On the sides of the 
functional third and fourth metacarpals of (No. 886) there are small, 
flat, rugose ossicles, representing metacarpals IT and V.  Metacarpals 
II and IV are entirely separated and proportionally more elongated 
than in the recent genera. The upper two thirds of the shaft is later- 
ally much compressed. ‘The distal portion is D-shaped in cross-sec- 
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tion, The two bones are closely applied to each other with rough- 
ened surfaces throughout nearly their entire length. Distally they are 
slightly separated. Metacarpal I1] is proportionally heavier than that 
of the llama. Vroximally the head rises above that of metacarpal IV, 
and carries four facets for articulation with the unciform, magnum, 
trapezoid and trapezium, respectively. The magnum facet is slightly 
concave and occupies the anterior face, while the posterior facet for 
the trapezoid is more elevated and extends downward on the posterior 
face of the bone. The decurved part of the latter facet, although 
without a distinct separation from that for the trapezoid, serves to ar- 
ticulate with the ovate-shaped facet referred to as present on the tra- 
pezium. On the ulnar side, near the anterior face, there is a process 
with a rounded articular face, which abuts against a corresponding 
facet on the unciform. Immediately below this process is the articu- 
lation for metacarpal IV. The radial face of metacarpal IIT is com- 
paratively flat and broad, the anterior narrow and very convex. ‘The 
ulnar face is flat, rough, and is closely applied to metacarpal IV. 
Posteriorly the two metacarpals have prominent lateral ridges, thus 
forming a wide, deep groove in the median line, which extends from 
the proximal end down the shaft two thirds of its length. The lateral 
posterior ridge is much more pronounced on metacarpal lII than 
metacarpal IV. In the recent camel and llama the posterior ridges 
on the metacarpals are more nearly equal in size and the median de- 
pression is comparatively shallow. Half way down on the shafts of 
the metacarpals of O. /ongrpes the cross-sections gradually take on a 
D-shaped form which is continued to the distal trochlea., In the early 
forms referred to the Tylopoda the distal trochlea is very narrow, a 
character which is retained in O. /ongipes, the trochlea being scarcely 
any wider than the shaft of the bone. In the recent camel and llama 
the trochlea is wide, but the carina is much stronger in O. /ongrpes 
than in these genera. Metacarpal IV is lighter, slightly shorter and 
more angular in cross-section near the proximal end than metacarpal 
III. The proximal end has a single articular facet for the unciform. 
Another small facet is seen on the antero-radial side for articulation 
with metacarpal III. The shaft has less depth antero-posteriorly than 
that of the third metacarpal. ‘The size of the distal end, including the 
trochlea, is more nearly equal to that of metacarpal ITI than is the 
proximal end of the bone, and the phalanges of the two digits are 
about equal in size. 
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The Phalanges. — The phalanges of the type (No. 918) are pro- 
portionally shorter than they are in the recent camel and llama, and 
are lesssymmetrical. The proximal ends of the first row of phalanges 
have the concave articulations for the metapodials much deeper than 
those of the llama and the recent camel. The grooves for the meta- 
podial keels are deep and there is a nodular tuberosity on either side of 
the groove on each phalanx which is wel] illustrated in Pl. VIH, Fig. 
3. Inthe camel and the Hama the metapodial groove is shallow and 
the rugosity for the attachment of the pad extends well forward. 
Distally the trochlea is deeper and more oblique than in the recent 
camels, and external keels do not extend as high up on the pos- 
terior face of the shaft. The phalanges of the second row have a de- 
cided ridge separating the articular facets articulating with the proxi- 
mal phalanx. This ridge is obsolete in the recent genera. As in 
Poébbrotherium the second row of phalanges are proportionally longer 
than in the recent Tylopoda. The phalanges of the first and second 
row in O. /ougipes do not seem to have changed any in character from 
those of Poëbrotherium.® Cope says that ‘‘the phalanges (in Proca- 
melus occidentalis) * only differ from those of the llama in the greater 
prominence of the proximal ligamentous insertions and the rather 
more slender shafts.’’ If the illustration is correct in Plate LXXIV 
in the publication just referred to, it is obvious that the proximal 
phalanx in P. occidentalis is like that of O. /ougipes and without the 
plantar rugosity for the attachment of the pad. The comparative 
length of the bone, however, is more like that of the llama than is the 
corresponding bone in O. lougipes. 

The Unguals. — The ungual phalanges in O. /ougipes are compara- 
tively short, laterally compressed, pointed and high; they have not 
changed in shape from those of Potbrotherium while in comparative 
length there seems to be considerable difference, the former genus 
having the unguals more reduced than the latter. The phalanges in 
O. longipes, as a whole, seem to retain characters seen in the early 
Oligocene forms, while other Loup Fork genera * have unmistakably 
taken on these tylopod characters, such as the rugosity on the plantar 
face for the pad and the general flattening of the median phalanx. 


3 Journ. JMorph., Vol. V, No. 1, p. 37, 1891. 
UUs se Geogr on Vol DVe vant Uy peasy, lo7 7 


15 Specimens in the American Museum studied by the writer. 


PETERSON: OSTEOLOGY OF OSYDACTYLUS. 461 


COMPARATIVE MEASUREMENTS OF Fore limes AND FEE. 
Mark in front of figures denotes comparative measurement made with other 


individuals of same species. 
O. dongifes. C. bactrianus. L. huanaco. 


Creates lengt O NSCIpUIN secoireeir iini isunen enen 288 mm. 477 mm. 225 mm. 
Greatest) widtivot s@apula.:c2..-.c...cocesedeeeceessns 190 mm. 235 mm. 155 mm. 
Width of neck of scapula... anes 42 mm. 77 mm, 4i mm. 
Width of humeral articulation including coracoid 

PLGEESSEO lp SCAPMI AL ce -nensecss-nesscersneeer tess 65 mm. 106 mm. 55 mm. 
SatofprescapalalGs:,.carc.sesccsestsunceaneee Tee 65 mm. 90 min. 86 mm. 
Width of postscapula ... . 100 mm, 127 mm. 48 mm. 
Greatest height of spine, 34 mm. 50 mm. 28 mm. 
e lEn mN O NONE e as: *315 mm. 380 mm. 257 mm. 
Greatest length of radius and ulna ................ *140 mm. 462 mm. 347 mm. 
Width of radius at the head on aly arene 87 mm. 47 mm, 
Width of shaft below the head ...............:0806- 35 mm. 71 mm. 35 mm. 
siera GECAN DUS seamen cece A *38 mm. 65 mm. 35 mm. 
BicthmotyCarpus ac. cyccees EEEE aaa E *so mm. 9I mm. 43 mm. 
Greatest transverse diameter of uneiform......... 25 mm. 36 mm. 21 mm, 
Mere aot UNCON eeen ean seee sense 17 mm. 28 mm. 15 mm. 
Antero-posterior diameter of unciform,............ 40 mm. 53 mm. 28 mm. 
Antero-posterior diameter of magnum............. 28 mm. 33 mm. 24 mm. 
Greatest breadth of magnum...... danse tnecest Fraen: 22 mm. 40 mm. 20 mm. 
Height of magnum ......,..... Gepananooddnaboneachcons 16 mm. 19 mm. 12 mm. 
Length of metacarpals................- SERRER E ESS 345 mm. 330 mm. 230 mm. 
Breadth of distal end of metacarpal 3............. 23 mm. 45 mm. 23 mm. 
breadth of distal end of metacarpal 4............. 23 mm. 45 mm. 23 mm. 
Wengthiof proximal phalanx -eeaeee 66 mm. 100 mm. 77 mm. 
Length of median phalanx............ E 31 mm. 65 mm, 27 mm. 


Tue PELYIS AND HIND LIMB. 


The Pelvis. — (PI. IX, Figs. 1 and 2.) The general appearance 
of the pelvis is strikingly different from that of any of the living 
camels. It is depressed, greatly elongated, and but little expanded, 
being especially narrow posteriorly. In the camel and the llama the 
pelvis is short and much expanded and when in position the longer 
axis is inclined at a higher angle than in O. /ongifes. In the type 
(No. 918), the most important parts of the pelvis are preserved and 
they present the characters which we proceed to describe. The an- 
tero-superior border of the ilium is not entirely complete but indicates 


16 Measurements taken of type 60 mm, below the supraseapular border where 
the bone is complete. Measurements of the other genera are taken in a correspond- 
ing manner. 
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the greatly expanded condition of the ilium in this region. The con- 
striction back of the surface for contact with the sacrum is similar to 
that in the llama. The peduncle is comparatively long, and the ace- 
tabulum is deep. The ilium, ischium, and pubis unite to form the 
acetabulum in much the same manner asin recent forms. The su- 
perior border of the ischium is high, sharp, and as in the llama, has 
many small ridges for muscular attachments running from the superior 
margin across the entire external surface. The posterior portion of 
the ischium is wanting. The pubis is proportionally short and stout. 
The shaft is more circular in cross-section than is that of the recent 
forms. The distal end is narrow, long and thick, instead of broad 
and short as in living forms. The thyroid foramen is large and ovate 
in shape. The elongate and narrow pelvis of O. /ougifes contrasts 
strongly with the broad and shorter pelvis of the recent species as 
will appear from the following measurements of these elements in 
Oxydactylus longipes and Lama huanaco. In the former the width 
across the pelvis at the acetabular region is 135 mm. while that of the 
latter is 165 mm., a difference which seems all the more marked when 
we consider that O. /ougrpes is on the whole the larger animal of the 
two. 

The Femur. — (Pl. IX, Fig. 3.) The femur has a comparatively 
slender sinuous shaft, subcircular in cross-section, greatly expanded 
both proximally and distally and in general appearance resembling 
that of the llama. The head is smaller, the ovate pit for the gamen- 
zum teres shallower, but its position is the same as in the recent gen- 
era. The head is separated from the shaft by a longer and more con- 
stricted neck than in the llama and camel, ‘The great trochanter is 
higher, not so heavy superiorly, and has not as great an obliquity to 
the long axis of the bone as in the llama. The bridge from the head 
to the greater tuberosity being rather short, the digital fossa is accord- 
ingly narrow laterally, though fully as deep as is that of the lama. 
The lesser trochanter is a prominent knob unlike the sharp rugose 
ridge seen in the llama and decidedly more prominent than is that of 
the camel. At the base of the lesser trochanter there begins a promi- 
nent ridge for muscular attachment which continues downward on the 
posterior face of the bone. ‘lhe same ridge is found in the llama and 
the camel. The rotular trochlea as well as the condyles are compara- 
tively narrow, the external condyle being the larger of the two. ‘The 
intercondylar notch is narrower than in the llama. 
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The Patella. — There is no patella with the type, but it is present 
in another skeleton (No. 562), where it is thinner, broader, and much 
shorter than is that of the llama. ‘Fhe superior border is the broadest 
and the outline is that of a long triangle with the apex directed 
downward. 

The Tibia. — The tibia in O. Ængipes is longer than the femur, 
while in the camel the femur is much the longer bone of the two. 
In the llama the two bones are of equal length. In Poébrotherium 
the tibia is apparently longer than the femur. ‘The shaft is long, 
slender and straight, the lower half being suboval in cross-section. 
Proximally there is a great expansion equaling that in the llama. 
The articulations for the femoral condyles are broad laterally, slightly 
convex antero-posteriorly, and, as in the llama, the external facet is 
the larger, and is separated from the internal by the bifid spine. The 
cnemial crest is comparatively heavier and extends lower down on the 
shaft than does that of the llama and the camel. Distally the ex- 
ternal facet for the astragalus is proportionally wider, and the internal 
narrower than that of the llama, resembling that of the camel more 
closely in this respect. In the latter the internal malleolus is placed 
anteriorly and in such a way as to present a constriction on the an- 
terior half on the internal facet, similar to that found in O. /ongipes. 
In the llama the external facet is entirely without this constriction. 
The fibular facet is comparatively smaller than in the llama. ‘This is 
especially true of that portion anterior to the groove which divides 
this facet. In the type of O. /ongfes the external astragalar facet has 
a pit which is comparatively smaller than that of the camel. 

The Fibula. — The fibula, as in modern representatives of the 
Camelidz, is reduced to the malleolus which articulates with the tibia, 
astragalus and calcaneum. ‘The rudimentary process of the shaft 
is proportionally heavier than in the recent genera. It is trian- 
gular in cross-section, terminates in a sharp point superiorly, and fits 
closely into the deep groove on the external face of the tibia. 

The Tarsus. — The tarsus of Oxvdactr/us longipes, as compared 
with that of the camel and llama, is higher and much narrower, as 
would be expected from the lighter structure of the entire limb already 
noticed. The calcaneum is much longer, but of less diameter antero- 
posteriorly than is that of the Nama. ‘The free truncated end of the 
tuber shows characters similar to those of the recent genera. ‘The 
fibular facet is less prominent and is placed at a greater obliquity to 
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the long axis of the calcaneum than in the camel, and is more nearly 
like that of the llama. The facet for the cuboid is somewhat longer 
antero-posteriorly than in the llama but the inferior projecting articu- 
lar lip, which embraces the distal end of the astragalus in the camel 
and the llama is entirely absent in Oxydactylus longipes. There 
are no important differences from that of living genera in the susten- 
tacular facet. Below the latter facet and above that of the cuboid is 
an opening, but not nearly so distinct as is seen in living forms. ‘lhe 
groove on the posterior face immediately above the cuboid facet is 
deeper than that in the llama and resembles that of the camel. 

The Astragalus.— The astragalus is comparatively much longer and 
narrower than that of the camel and llama. Anteriorly there is more 
of a constriction and a greater separation between the proximal and 
distal trochlea than in the recent genera. ‘The internal condyle is 
not nearly so heavy as that of the llama, except at the posterior apex, 
where it has a slightly recurved shoulder not observed in the camel or 
the llama. The articulation is continuous without the interruption 
observed on the lateral side of the condyle of the camel. In the 
llama this articulation is also uninterrupted. ‘The external condyle is 
comparatively lower in O. /ongifes than in the camel giving the bone 
amore symmetrical appearance than in the latter genus. The distal 
trochlea is similar to that of the camel and the llama, with the postero- 
internal portion of the navicular facet somewhat more extended in- 
wardly than in the latter genus. 

The Cuboid. — (Pl. IX, Fig. 5.) The cuboid is comparatively 
larger in the antero-posterior direction and somewhat higher than that 
of the camel and the lama. ‘The calcaneal facet is long and narrow. 
The astragalar facet is narrow, especially posteriorly, where the cal- 
caneum takes up the entire width of the bone, forcing the conical 
apex of the astragalar facet far inward, unlike that of the recent forms. 
The facets on the tibial side are as distinct as in the living represen- 
tatives. ‘There is a deep narrow groove immediately below the cal- 
caneal facet on the posterior face extending clear across the bone, and 
differing in this respect from the llama. The posterior hook is com- 
paratively heavy and extends outwards and downwards, fitting against 
the palmar process of the fourth metatarsal. ‘The smaller portion of 
this bifid hook is superiorly located and is a conical projection on the 
tibial side with a small facet for articulation with the navicular, the 
distal facet supporting the fourth metatarsal is irregularly triangular in 
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shape with a small pit on the emarginate tibial side, similar to that of 
the llama. 

The Navicular. — The navicular is more nearly like that of the 
recent Tylopoda than any bone in the tarsus. The astragalar facet is 
concave antero-posteriorly, with an emarginated fossa in the middle 
of the bone on the fibular side. On the tibial side is another smaller 
emargination with a small pit; and below the pit, is a small tubercle, 
which extends to the distal face and takes up a large portion of the 
tibial face of the bone. In the llama this tubercle is almost obsolete, 
while the camel has it better developed. The postero-inferior rounded 
facet for the cuboid is as prominent as in the camel and llama. Dis- 
tally there are two facets, ‘he ecfo-meso-" and the ento-cuneiform, the 
two former are divided only by a low ridge, while the latter is 
separated, and placed somewhat higher on the posterior portion of 
the bone and is slightly convex. 

The Ecto-meso-cunetform. — The united ecto-meso-cuneiforms are 
comparatively much smaller, especially antero-posteriorly, than in the 
recent forms. Proximally two facets are indicated by a shallow 
groove, while the distal articulation is more continuous and more 
similar to that of the llama. ‘There is only one facet for the cuboid, 
the antero-fibular, near the proximal end. The prominent tubercle 
with the rounded facet at the free end on the fibular side which abuts 
against the cuboid in Camelus is entirely absent in O. /ongzpes and 
the llama. 

The Ento-cunetform. — The ento-cuneiform is an irregularly shaped 
sesamoid with a proximal, concave facet for the navicular. Near the 
proximal end on the anterior face is a rounded pit for articulation with 
the slightly projecting tubercle on the posterior face of the united 
ecto-meso-cuneiform. 

Near the distal end posteriorly, there is a strong hook-like process 
with a large facet slightly convex in all directions, which articulates 
with the plantar process on metatarsal IV. In the llama this facet is 
entirely absent though the tubercle is still present in a rudimentary 
form. The plantar processes have become more depressed in the 
llama and the tubercle on the ento-cuneiform is entirely free. Tistally 
and on the fibular side is a fourth facet for the second rudimentary 
metatarsal. 


Scott states that the ecto- and meso-cuneiforms are coalesced in Pocbrothertum. 
Journ, Morph., Vol. V, No. 1, p. 42. 
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The AMetatarsals.— One of the chief distinctive characters of O. 
longipes is the fact that the lateral metatarsals II and V area little 
less reduced than is ordinarily the case in the Loup Fork camels. As 
in Poébrotherium'® metatarsal II has ‘‘an enlarged head’’ with an 
independent articulation, which in O. /oxg7pes is comparatively higher 
than inthe llama. The bone is firmly codssified with metatarsal III 
and is supported by the entocuneiform. Metatarsal V, on the other 
hand is entirely separated proximally from metatarsal IV and articu- 
lates with that bone by a small rounded facet near the proximal end, 
but is not in touch with the cuboid. At the base of the palmar proc- 
ess of metatarsal IV, the two bones IV and V are fused leaving a 
peculiar ovate-shaped foramen seen in Pl. X, Fig. 4. The functional 
metatarsals III and IV are a trifle lighter than the metacarpals, but 
are of nearly the same length, thus resembling very closely the typical 
Tylopoda According to Prof. Scott, Poëbrotherium stands farther 
removed, having the metatarsals longer and broader than the meta- 
carpals. 

Metatarsal II is only a very little heavier than metatarsal IV, and 
the lateral metatarsal II, as above stated, distinctly forms a part of the 
functional metatarsal, as in the recent genera. Metatarsal II] has two 
facets on the proximal end. The anterior is concave and articulates 
with the compound ecto-meso-cuneiform, while the posterior facet is 
situated on the palmar process and is a wide shallow pit for the recep- 
tion of the peculiar convex facet on the ento-cuneiform. The hook- 
like palmar processes on metatarsals III and IV have become codssi- 
fied. These are the only parts of the two bones showing any true 
coalescence and this is a constant character shown in all specimens of 
O. longipes in the collection of the Carnegie Museum. Metatarsal IV 
is lighter than metatarsal III, and they are closely applied to each 
other with the opposed surfaces slightly rugose and extending to within 
30 mm. of these distal ends. The shafts have a slight curvature 
with the midshaft turned backward. Laterally the shafts are nearly 
straight and but little separated distally. Metatarsal IV has two proximal 
facets which articulate with the cuboid. The anterior articulates with 
the corresponding facet on the anterior half of the cuboid. The pos- 
terior is on the palmar process opposite the facet on the process of 
metatarsal ITI. On the tibial side near the anterior face is a small 
facet for articulation with metatarsal III. Distally, as in the meta- 


18 Journ. Morph., Vol. V, Part 1, p. 42, 1891. 
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tarsals, the carina is comparatively strong and is confined principally 


to the plantar side. 


Phatrnges.— The proximal phalanges of the hind feet are propor- 
tionally longer than in the llama, and exhibit a repetition of the char- 


acters shown in the fore feet. 


COMPARATIVE MEASUREMENTS OF THE PELvis, Hinn Line Anp Foor. 


O. longipes. 


eare len ption pelni eneee eee eee ee 300 mm, !9 
Greatest width of superior border of ilium....... . 158 mm, 19 
Length of ilium from anterior border of ace- 

tabulum to superior border........-..:0ccss0e08 165 mm. 19 
Length of ischium from posterior border of ace- 

tabulum to ischial tuberosity....... puoacoRe Soon, MIS inert Le 
kenet of pubicrsympliySis.c..cce:sccc.sceseesnnes sss 110 mm. 
Greatest length of femur.......... euAapENeAdSSARNASEGS 382 mm. 
Transverse diameter of proximal end of the femur. 79 mm. 
Transverse diameter of distal end of femur.. 67 mm. 
Diameter of shaft of femur in the middle . 30 mm, 
(Greatest: length of tibia... csr csseessces nes se se . 430 mm, 
Transverse diameter of proximal end of tibia... 70 mm. 
Greatest expansion of proximal end of tibia 

ENLEKOsPOStENLOUlVecacuaites secs ceecesieceestscecs seve 84 mm, 
Transverse diameter of distal end of tibia... 51 mm. 
Greatest length of calcaneum 115 mm. 
Length of tuberosity above sustentacular facet... 72 mm. 
Distance from tibular facet to distal end........... 42 mm. 
Breadth of calcaneum at sustentacular facet...... 37 mm. 
Antero- posterior diameter of tuberosity above sus- 

hemtachilanfacetyncesc.cvcavesersacesseescssessnet 35 mm. 
Total height oftarsus from proximal end of astrag- 

alus to distal end of cuneiform............... 73 mm, 

Greatest height of astragalussccccsessasnae-csecesssss 55 mm. 
Greatest breadth of astragalus,...:.2.-.css2eesecs<= 36 mm, 
Greatest height off naviculat....ciccceresscsssecse cass 25 mm. 
Greatest height of cuneiform, I4 mm. 


Greatest length of metatarsals.. Haen 
Greatest length of proximal phalanx................ 
Greatest length of second phalanx.. seeman 
Greatest length of ungual phalanx...............-.. 


= 355 mm. 


6r mm. 
33 mm. 
28 mm. 


C. bactrianus. 


420 mm. 
300 mm. 


255 mm. 


125 Mm. 
138 mm. 
495 mm, 
135 mm, 
115 mm. 
45 mm. 
440 mm. 
I17 mm. 


106 mm. 
$5 mm. 
35 min, 
$7 mm. 
56 mm. 
55 mnm. 


55 mm. 


108 mm. 
74mm. 
50 mm. 
17 mm. 
17 mm. 

347 mm. 
88 mm. 
61 mm, 
28 mm. 


L, huanaco. 


262 mm. 
155 mm. 


168 mm. 
105 min, 


320 mm. 
75 mm. 
63 mm. 
28 mm. 

320 min. 
70 mm. 


67 mm. 
46 mm. 
S5 mm. 
52 mm. 
33 mm. 
30 mm. 


30 mm. 


64 mm, 
45 mm. 
30 mm. 
g mm. 
10mm. 
237 mm. 
68 mm. 
35 mm. 
20 mm. 


19 Indicates that measurements have been estimated by comparison with other indi- 


viduals. 
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THE MOUNTED SKELETON. 


Plate XV is from a drawing of the mounted skeleton. The type 
of O. /ougipes was used as the basis of this mount and the missing 
parts were substituted from other individuals of about the same size 
and pertaining to the same species. A few bones not represented in 
the collections were restored in plaster and accurate records were kept 
of all substituted parts. In the skeleton the restored parts are indi- 
cated by a red +, and while of the same general color as the actual 
bones, the shade differs sufficiently for them to be easily recognized. 
Fach substituted bone used in the mount bears its departmental num- 
ber, thus effecting a complete and permanent record as to the associ- 
ation of all the bones used in the construction of the composite 
skeleton. 

The skeleton was mounted by the writer in such a manner that any 
bone may be readily detached from the whole. 

The pose is intended to represent the animal when walking slowly 
on the level ground, with the head only moderately elevated. 

The mounted skeleton presents many peculiarities which would be 
lost to the observer if seen ina disarticulated state. The small cra- 
nium, elevated above the main axis of the dorsal region, the smatl 
thoracic cavity, the narrow pelvis and the greatly elongated limbs and 
cervical region are characters which are fully appreciated only in the 
mounted skeleton. ‘The skeleton as a whole resembles more closely 
that of the lama than the camel. ‘The elevated position of the head, 
the curvature of the back, and the general shape of the limbs is espe- 
cially like that of the llama, while the dental formula, the small and 
elongated cranium, the separated metapodials, the unguligrade char- 
acters of the phalanges and the extremely narrow pelvis are features 
readily distinguishable from either of the recent forms. 


MEASUREMENTS. 


‘Total length of skeleton from apex of premaxillary to posterior end of 


Total height from toes to top of anterior dorsal spines. 2.0.00... aeea e ee 130 cm. 
Wen stheolscenmealenegiOnene cracls aeaieesacmpeeueeaee e e a Sects terete tee tee $6 cm. 
Length of dorsal region: cscs. cere evaccus-sesneeccsensasensevesecseetsescsanesaaauneees 60 cm. 


Length of lumbar region.. 48 cm. 
henothvatesacralonegtonirer-susc sms A A A A e E aneee arms TI cm. 
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Oxydactylus brachyodontus sp. nov. 

ihestvpesG@No. 664) (RENIN ies 1, 2 ails) of tiresabove 
named species is represented by a fairly complete cranium with the 
lower jaw in position and the atlas, anterior portion of the axis and 
the succeeding five cervicals, the distal end of both humeri, both 
ulnz and radii, the carpals, metacarpalsand phalanges, the left femur, 
the tibia, calcaneum, astragalus, cuboid and metatarsals. ‘Chere is 
another nearly complete skeleton (No. 562) which I have provi- 
sionally referred to this species ; but unfortunately no part of the skull 
or lower jaw is present. ‘The two individuals do not differ greatly in 
size, No. 562 being only a little larger than No. 664. The principal 
differences between this species and O. /ongifes are as follows : 

The Cranium. — In comparison with that of O. /ongipes the cranium 
is relatively large. ‘The second and third incisors are present and 
part of the alveolus for the first. The third incisor is smaller than 
the canine. The first premolar which is somewhat reduced, is sub- 
conical and has a single root. Premolars two, three and four are 
similar to those of O. /ongipes. ‘The molars are brachyodont, broad 
and comparatively short antero-posteriorly. The outline of the skull 
is similar to that of O. /ongipes. The fronto-nasal suture is perhaps 
placed a little farther back than in the latter species. 

The Mandible. — The lower jaws present characters very like those 
of Protomeryx ( Gomphotherium) cameloides,” agreeing especially in 
the absence of a diastema between the incisors and canine. In O. 
brachyodontus the incisors are more reduced than in Protomeryx camel- 
oides, but have the same spatulate shape. In the type of O. drachy- 
odontus the teeth are much worn (Pl. XI, Fig. 4). The first pre- 
molar is fixed by two strong roots, and, as in the upper jaw, the 
crown is subconical with the greater diameter directed antero-pos- 
teriorly. In Protomeryx cumeloidtes this tooth has a greater antero- 
posterior diameter and has quite distinct anterior and posterior basal 
tubercles. In the type O. érachyodontus the second, third and fourth 
premolars do not differ materially from those of O. /ougipes. ‘The 
true molars differ from those of O. /ongipes by being proportionally 
broader and shorter. 

The Cervicals. — (Pl. XII, Figs. 1, 2, 3 and 4.) The cervicals 
are comparatively short and heavy. ‘The axis and the third cervical 


20 Bul. Am. Mus. Nat. Hist., p. 118, 1898. 
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of No. 562 differ from those of O. /ougifes. The spines are heavier 
and higher than in that genus. On the axis the spine slopes forward 
at a greater angle and extends farther backward than does that in O. 
longipes. The length of the axis and the third cervical is more nearly 
equal than in O. /ongipes and the inferior keels are stronger. The 
fifth cervical vertebra of the type, No. 664, has a distincly higher and 
heavier spine (Pl. NII, Fig. 4), than the corresponding vertebra of 
O. longipes, otherwise it is similar to that of the latter species though 
somewhat smaller. 


MEASUREMENTS OF SKULL AND VERTEBRE, 


Length of craninm from incisor 3 to external auditory meatus .............064. 268 mm. 
Total length of dental series from incisor 3 to and including molar 3....... 165 mm. 
Distance trompincisor. 340 pM. 2-10 oeenn ei ETEA EEE decane ERO 64 mm., 
Lengtl of continuous molar premolar Series... <..2c2056+.sccsesansewsssevscosonens 93 mm. 
diotallength on premolars 2 tole assisesatcnccsccese sercaresaecaccueeceeess ws E 37 mm. 
Motaliilengthsof molar senesne. ir sccccecesteeee sence wees R e 56 mm. 
Greatestelengthirofinasal sy. orioa- Karine a nE EE a E EE cass 110 mm. 
Greatestalensilvofimandible sucess saceceeerceccteiencssecsacecencedestunsasereune sete 255 mm. 
Greatestheishpincludingicoronoidy process aese enana eE yee nen S 135 mm. 
Height of coronoid.,........ BO EERSTE DS ACHP Onan A ERE CECA LC oneouaE OE ` 44 mm. 
Depth of ramus back of molar 3 .............0 : z. 45 mm. 
Depth of ramus at diastema 1n front Of PM. 2... ..155:01cn-c0e-2rsse eienen een < 2210m 
Mistance from, cambmentOtpmive2y.cceensss-ee ta ERA EE EEA E E RE EA 45 mm. 
Length of continuons molar premolar series kee-srereen rierren 100 mm, 
Length of premolars 2 to 4 36 mm. 
Length of molar series..... aes 65 mm. 
Greatest lencthlatsatlastapproximately mere reaa coser tive cess ss uencenen ss 75 mm. 
Greatestavidth oly atlascapproxtimately erain a EEE 75 mm. 
Greatest width of cotylus... 55 mn. 
Greatest lengthiof cervical 3.0.15. .scsseseosssesssseseeen ss siedeseeesesvsensioes peewee eO 
Ibenothvor centrom af cervical g eeen eeaeee eea DROS a Gooddoadoad 118 mm. 
Greatest lengi of cervicala eeaeee e e A 126 mm. 


Length of centrum of cervical 4... 112 mm. 
Greatest length of cervical 5 124 mm. 
Length of centrum of cervical § approximately ...............666 E 100 mm, 
GreatesHlenethroftcenvicaliOir. eeina roenn EEE SEA EECA EE Eea EE 106 mm. 
$6 mm. 


Length of centrum of cervical 6 


The Fore Limb and Foot. — (P1. XIII.) The limbs of O. brachy- 
odontus (No. 664) are elongated and rather lighter in comparison with 
the cranium, than in O. /ængipes. The internal epicondyle of the 
humerus is of greater development and the curvature of the ulno- 
radial shaft is more pronounced in O. brachyodontus than in O. longi- 
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jes. The carpal series presents no important difference from that of 
O. longipes. ‘The metacarpals are long, slender, and distally spread 
more distinctly than in O. /onerpes. As in the latter species the carina 
is strong and located entirely on the plantar face of the bone. ‘The 
phalanges have no rugose surface on thcir plantar sides for the attach- 
ment of pads. ‘The unguals are high and pointed. 

The Pelvis, Hind Limb and Foot.— (Pl. XIV.) The pelvic region 
in No. 562 is in fairly good preservation and differs but little from 
that of O. /ongrpes. The sacrum has five, instead of four, codssified 
centra. The femur and tibia though smaller exhibit no important 
differences, which is also true of the tarsals. The metatarsals of No. 
664 are damaged proximally, but No. 562, which | have associated 
with the type, has this region of the hind limb better preserved, and 
shows the codssification of the palmar processes. Metatarsal II ad- 
heres closely to metatarsal III, and metatarsal V is absent, thus ap- 
proaching the llama rather than O. /ougipes. 


MEASUREMENTS OF LIMBS. 


Greatest width of humerns at distal end 46 mm. 
Greatest height of trochlea at distal end 34 mm. 
Wengthvofiradinsivecsess sac A ae eea AEn 284 mm. 
Adinia radiusa thead enaena reaa ae e E AEEA ET 41 mm. 
Width of radius medially 31 mm. 
Width of radius distally .... 46 mm. 
engtinolimetacar pals tren eae Ea serena ceticece ener eer ane aes 255 mm. 
Yotal length of femur, approximately. -eeen aee ee 270 mm. 
Motalblensthiofittbiay...coscccssea-ctesesseeetsrsecevenweees esse senere si: 328 mm. 
slotallensthrotametatarsal Sivee-s.ce-ene se sees seer coer aS 267 mm. 
Hotalilengthvoteproxim aljphalansxc: wees a ce eee: 55 mm. 
Motal lengthiofimedianypliialanxver..cceut-eedeatesaneeeaessesee etna: 25 mm. 
Total lengthiotuneualliphalanktecsce-vssecsseeresscere ress ereert ee 25 mm. 


OxyDACTYLUS COMPARED WITH OTHER Loup Fork AND LATE 
OLIGOCENE GENERA, 


Procamelus differs from Oxydactylus in the absence of the first and 
second pairs of superior incisors, and the union of the metapodials.” 

The genus Piffauchenia differs generically from Oxydactyius by the 
absence of the second inferior premolar. /?rofe/aérs has short limbs 


21 Some material in the American Museum of Natural History which is referred to 
this genus has the rugose attachment for the pads on the plantar face of the phalanges, 
and may have some relation to the genus P/iauchenia, 
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and neck, second superior premolar reduced, hypsodont dentition, 
and the metacarpals entirely separated; while Oxrdacty/us has the 
cervical region and limbs greatly elongated, no reduction in the den- 
tition, brachydont teeth, metacarpals entirely separate and the meta- 
tarsals codsified only by their palmar processes. A/écame/us differs 
from Oxydactydis in its much greater size, by having the first and 
second incisors absent and the metapodials united. In Profemeryx 
( Gomphotherium) the limbs are comparatively much shorter than in 
Oxjdactylus, the orbit is rounder and more anterior in position, the 
angle on the lower jaw is longer, and the metapodials are separated. 

After a careful study of all the material at hand it is believed by the 
writer that Oxydacty/us is most nearly allied to Prodomeryx ( Gompho- 
therium) from the John Day formation and that some form similar to 
Alticamelus™ in the Pleistocene is the termination of this phylum. 
While the characters in the dentition of the latter genus, are little 
changed from those in Profomeryx, the orbit is more oblong in shape 
and more posterior in position. The region between the alveolar 
border and condyles of the skull is also comparatively shorter. The 
greatly elongated limbs especially in O. /ongifes contrasts strikingly 
with the rather short limbs in Profomeryx. 

Alticamelus altus™ retains some important characters similar to those 
in O. /ongipes, although it is much larger and more modified than the 
latter. The small cranium, and the structure of the neck, limbs and 
phalanges are suggestive of O. longipes. 

In the Pleistocene formation are remains of camels with greatly 
elongated limbs * and these may represent the termination of this line 
of American fossil cameloids. This phylum appears to be divergent 
from that of the true camels and we are at present able to trace it 
with some certainty to the genus Prefomervx of the upper Oligocene. 
Oxvdactylus presents characters resembling both the recent camels and 
other Loup Fork genera, but some of these are doubtless due to paral- 
lelism in development and do not signify relationship. In O. /ongépes 
we seem to have an animal which in some respects is even more spe- 
cialized than the recent Camelidæ while in other respects it is more 
primitive. The elongated cervical region with the comparatively 
longer limbs, the metacarpals being 15 mm. and metatarsal 8 mm. 

22 Memoirs Am. Mus, Nat. Hist., Vol. 1, Part VII, page 422, 1901. 

8 Memoirs Am. Afus. Nat. fHist., Vol. I, Part VII, p. 430, 1901. 

A WVWemotis Am. Mus. Nat. Hist., Vol. X, p. 132, 1898. 
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longer than that of an adult specimen of Camelus bactrianus and the 
unguligrade structure of the phalanges are more specialized than those 
of the recent camels.* On the other hand the narrow and elongated 
cranium, the unreduced dentition, the separated metapodials and many 
minor characters present would be considered as primitive. 


Propnan_e HABITS OF OXyDACTVLUS. 


From the osteological structure of Oxydacty/us, it would appear that 
specialization had been in the direction of those characters required 
for greater speed and endurance. ‘The trunk became relatively lighter 
and the limbs stronger and more elongated than in earlier forms. The 
usual habitat was probably an open plain where long journeys from 
pasture grounds to water were necessary. 


GEOLOGICAL NOTES. 


Owing to the somewhat uniform character of the entire sedimentary 
mass of the Loup Fork series in Sioux County, Nebraska, some diffi- 
culty was met with in intelligently labeling material gathered from the 
different horizons. ‘The Gering and Arickaree sandstones of Darton * 
attain a thickness of goo to 1200 feet in this locality. For con- 
venience and precision the writer divided the beds, temporarily, into 
three divisions. The Lower Loup Fork, the Demonelix; and the 
Upper Loup Fork. ‘This arrangement was thought of importance in 
connection with the work carried on. Mr. Hatcher” divided the 
Arickaree sandstones into two distinct horizons overlaid by a third, 
the ‘‘ Nebraska Beds’’ of Scott. In an ascending order the Loup 
Fork beds in this locality are according to Hatcher as follows : 

The Gering Sandstones, consisting of some 200 feet of laminated, 
massive and cross-bedded sandstones. 

The Monroe Creek Beds, composed of some 300 feet of very light 
colored, fine grained, not very hard, but firm and massive sandstones. 

The Harrison Beds, composed of about 200 feet fine-grained, rather 
incoherent sandstones. i 

The Nebraska Beds, consisting of a series of buff-colored sandstones 
of varying degrees of hardness and unknown thickness. The Nebraska 


25 Ir seems to be generally accepted that the peculiar cushion foot of the Tylopoda 
was developed from the unguligrade condition. 

U, S, Geogr. S. Nineteenth Annual Report, Part IV, p. 735, 1897-98. 

2 Proc. Am. Phil. Society, Vol. XLT, No. 169, pp. 116-117 
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beds in this locality, as recently determined, can be of no greater ver- 
tical thickness than 150 to 200 feet. 

The beds are exposed for four or five miles along the south side of 
the Running Water or Niobrara River a few miles east of the Wyoming 
and Nebraska State line. In the section shown in Fig. 3 the Nebraska 
beds have a thickness of about 7o feet. There are considerable ex- 
posures of the Nebraska beds on the south side of the Running Water 
River, and in places they have a vertical thickness of perhaps 200 
feet, 

Some fifteen miles south of the Running Water there is a series of 
exposures overlying the Nebraska beds. These exposures are un- 
doubtedly the Ogalalla beds of Darton. No work was done in them 
by our party and their relation to the section here published is not 
sufficiently known to the writer to warrant any further mention. 

The accompanying geological section extending from Squaw Butte 
on the northern face of the Pine Ridge which marks the northern 
limits of these beds at this locality, in an imaginary line southward 
for 15 miles, to the Running Water River represents the sequence of 
the various Loup Fork horizons in this region. ‘The latest divisions 
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Fic. 3. Ideal section of Miocene formations from Squaw Butte to south side of 
Running Water River, Sioux Co., Nebraska. 


and names proposed by Darton and Hatcher are used for the various 
horizons in the accompanying section (Fig. 3) and are believed, by 
the writer, to be the most satisfactory classification yet proposed of 
the Miocene beds in this locality. In the Gering horizon no fossil 
remains have been collected. The upper part of the Monroe Creek 
horizon has yielded some material, as has also the Harrison beds. 
The uppermost part of the section, or the Nebraska beds are appar- 
ently the richest in vertebrate fossils of the entire series. From this 
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horizon were obtained a rich and interesting collection, including the 
material described in the present paper. 

The writer takes this opportunity of expressing his thanks to Mr. 
Hatcher for valuable suggestions and criticism, and to Professor Os- 
born for the free access given him to the various types and other 
material, relating to the subject, in the American Museum of Nat- 
ural History in New York City. 

The illustrations are from drawings made by Mr. Sydney Prentice, 
the draughtsman in the Section of Vertebrate Paleontology of the 
Carnegie Museum. 
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EXPLANATION OF PLATES. 
Biv, NG 
Fig. t. Side view of skull of Oxydactylus longipes, type (No. 918). 
Fig. 2. ‘lop view of same, 
Fig. 3 
Fig. 4. Mandible showing crowns of dentition. 


v 


Palate view of same. 


All figures } natural size. 
BEATIN 


Fig. 1. Side view of atlas of Oxydactylus longipes, type (No. 918). 


Fig. 2. Side view of axis of same. 

Fig. 3. Side view of cervical 3 of same. 
Fig. 4. Side view of cervical 4 of same. 
Fig. 5. Side view of cervical 5 of same. 
Fig. 6. Side view of cervical 6 of same. 


Fig. 7. Side view of cervical 7 of same. 
All figures ! natural size. 

Plate VI. 
Vig. 1. Side view of first dorsal of Oxydactylus longipes, type (No. 918). 
Figs. 2, 3. Side view of dorsals, 6 and 7 of same. 
Fig. 4. Side view of dorsal 9 of same. 
Fig. 5. Side view of dorsal 10 of same. 
Figs. 6, 7. Side view of lumbars 4 and 5 of same. 
Fig. 8. Inferior view of sacrum of same. 
All figures } natural size. 

Prate VIE, á 
Fig. 1. External view of scapula of Oxydactylus longipes, type (No. 918). 
Fig. 2. Front view of humerus of Oxydactylus longipes, cotype (No. 886). 
Fig. 3. Posterior view of same. 
All figures 3 natural size. 

EUSTE VEIT. 
Fig. 1. Front view of ulna-radius and carpus of Oxrdactylus longipes, type (No. 

918). Partly restored from cotype (No. 886). 
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Fig. 2. Front view of right fore foot of Oxydactylus longipes, type (No. 918). 
Partly restored from the cotype (No. 886). 
Fig. 3. Posterior view of right fore foot of Oxydactylus longipes. 
Fig. 4. Front view of phalanges of O.xydactylus longipes, type (No. 918). 
All figures 4 natural size. 
PLATE IX. 


Fig. 1. Superior view of pelvis, left side of Oxyductylus longipes, type (No. 918). 
Fig. 2. Side view of same. 

Fig. 3. ‘Tibial side of femur of same. 

Fig. 4. Front view of tarsus of same. 

Fig. 5. Posterior view of cuboid of same. 


All figures 4 natural size. 

PLATE NX. 
Fig. 1. Front view of femur of Oxydactylus longipes, type (No. 918). 
Fig. 2. Front view of tibia of same. 
Fig. 3. Front view of right metatarsals and phalanges of same. 
Fig. 4. Posterior view of same. 


All figures 4 natural size. 
PLATE XI. 


Fig. 1. Side view of skull of Oxpdactylus brachyodontus, type (No. 664.) 
Fig. 2. Top view of small skull. 
Fig. 3. Palate view of small skull. 


Fig. 4. Mandible showing crowns of dentition. 
All figures 4 natural size. 
PLATE XII. 
Fig. 1. Inferior view of atlas of Oxydactylus brachyodontus (No. 562). 
Figs. 2, 3- Side view of cervicals 2 and 3. 
Fig. 4. Side view of cervical 5, type (No, 664). 
Fig. §. Inferior view of sacrum (No. 562). 
All figures } natural size. 
Pirate XIII, . 
Fig. 1. Front view of distal end of humerus of Oxyductylus brachyodontus, type 
(No. 664). 
Fig. 2. Front view of ulno-radius of same. 
Fig. 3. Inner view of right ulno-radius of same. 
Fig. 4. Front view of metacarpals of same. 


All figures } natural size. 
PLATE XIV. 


Fig. 1. Posterior view of humerus of Oxydactylus brachyodontus (No. 562). + 

Fig. 2. Front view of same. 

Fig. 3. Front view of right tibia, type (No. 664). 

Fig. 4. Front view of metatarsals, type (No. 664). Proximal end restored from 
No. 562. 


Fig. 5. Front view of phalanges, type (No. 664). 
PEATE NV. 


The mounted skeleton of Oxydactylus longipes. 
About y natural size. 


